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© An apparatus for separating a number of periodicals or the like from a stack of periodicals or the 
like. 



© An apparatus for separating one or more essen- 
tially thin and planar products (3), such as books, 
periodicals and newspapers, from a stack (2) of such 
products (3). The apparatus includes a gripping 
means (6) for gripping of at least one product (3) at 
a time at the top of the stack (2), and for lateral 
movement of the product (3) to engagement with a 
further-feeding transport means (7), and a threshold 
means (14) forming an abutment against the pro- 
ducts (3) below the product (3) to be separated at a 
time, and which has a slot opening (15) having a 
t— height (H) allowing the passing of only said at least 
^one product (3) at a time. The threshold means (14) 
0) is connected to a position sensor (20) sensing the 
^■top level of the stack (2) and giving a signal to a 
<0 regulator (5), and the regulator (5) controls a stack- 
s-supporting hoisting means (1). so that the hoisting 
00 means (1) raises the stack (2) to the correct top level 
M in relation to the threshold means (14). 
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An apparatus for separating a number of periodicals or the like from a stack of periodicals pr the like 



The invention relates to an apparatus for sepa- 
rating one or more essentially thin and planar pro- 
ducts, such as books, periodicals and newspapers, 
from a stack of such products, comprising a stack- 
supporting means and a means for gripping of at 
least one product at the top of the stack and for 
lateral movement of the product to engagement 
with a further-advancing transport means. 

In distribution centres for periodicals, books, 
newspapers, advertising printed matters and similar 
publications, it is often desirable to co-pack certain 
numbers of the various products in one packet for 
joint packing, addressing and shipping. The ready- 
printed products usually are delivered to the dis- 
tribution centre in standard bundles of e.g. 30, 40 
or 50 copies, with for example 10 copies in each 
"laying", that is where the back side is turned in 
the same direction. In order to separate or pick a 
correct number of products, smaller than the num- 
ber in the standard bundle, to an addressee, there 
is today used, with few exceptions, manual labour. 

There is a great need for automation of the 
picking process, but such automation has been 
associated with substantial problems. The difficul- 
ties primarily are due to the fact that the products 
are so multifarious, heavy demands are made on 
measuring and adjustment it is difficult to separate 
single products from a bundle, and the periodicals 
endure only small physical strain. In addition, 
heavy demands are made on speed, reliability and 
counting security. 

The known solutions either have been based 
on pushing a given number of products collectively 
from a standard bundle, or picking one by one 
product (periodical) from the bottom of a bundle or 
pile. Common to the known methods has been 
limited applicability and very expensive solutions, 
so that these have not met the need. Normally, the 
solutions have required manual machine input and 
arranging of the products with the back side ori- 
ented in the same direction. 

The object of the invention is to provide an 
apparatus of the introductorily stated type which is 
lenient in the handling of the products, which can 
separate or pick products from standard bundles 
with a laying (i.e. where the back side is facing in 
one or the other direction), which can handle a 
great spectrum of various paper products, and 
which operates reliably and with a high speed. 

The above-mentioned object is achieved with 
an apparatus of the stated type wherein, according 
to the invention, the gripping means is vertically 
movable to automatically position itself in the cor- 
rect functional position in relation to the top level of 
the stack, and wherein there is provided a thresh- 



old means forming an abutment against the pro- 
ducts below said at least one product which is to 
be separated at a time, and which is provided with 
a slot opening haying a height which is adapted to 

5 the product thickness in question, to allow the 
passing of only said at least one product at a time, 
said threshold means being vertically movable and 
being connected to a means providing for correct 
relative positioning of the threshold in relation to 

io the top level of the stack. 

The apparatus according to invention has a 
number of important and advantageous properties 
which can be summarized as follows: 

1) Picking of products independently of the 
75 orientation of the back side, the opening side or the 

lateral side of the product. 

2) Picking from the top of a stack without 
necessarily loading the front side or back side of 
the product. 

so 3) Picking at a very high rate, since the top 

level of the stack does not need to be fixed. 

4) Physical security that only one product (or 
a certain number of products) is separated at a 
time. 

25 5) High applicability for newspaper-like pro- 

ducts which are very different with respect to paper 
quality, printing quality, frictional condition, format, 
bulk (uneven thickness of the surface), static adhe- 
sion and surface suction, trimming. 

30 The invention will be further described below in 

connection with exemplary embodiments with refer- 
ence to the ss accompanying drawings, wherein 

Fig. 1 shows a schematic, partly sectioned 
side view of an apparatus according to the inven- 

35 tion; 

Fig. 2 shows a schematic perspective view 
of parts of the apparatus in Fig. 1; and 

Fig. 3 shows an alternative embodiment of 
the threshold- and slot-forming means of the ap- 

40 paratus. 

The apparatus shown in Fig. 1 includes an 
elevator or hoisting means 1 which is arranged for 
supporting and raising a stack 2 of a number of 
products 3 (such as books, periodicals or the like) 

45 as products are separated from the top of the 
stack. As shown the hoisting means comprises a 
stack-supporting hoist table 4 which, e.g.. may con- 
sist of a number of rollers so that the stack in 
question can be advanced to the correct position 

so by means of a belt feeder (not shown). Alter- 
natively, the hoist table may be designed as a fork, 
so that a stack, which has been fed or carried 
forward by a suitable feeding device, is lifted there- 
by. The hoist table advantageously may be made 
somewhat slanting, so that the stack tends to lean 



BNSOOCID: <EP 0381649A1_I_> 



3 



EP 0 381 649 A1 



4 



against a fixed end wall. The hoist may, for exam- 
ple, be driven by a screw which in turn may be 
driven by a motor having a speed control or clutch. 
This receives control signals from a regulator 5, so 
that the top of the stack 2 is maintained in the 
correct position, as further described below. When 
the hoist is empty of the products 3 in question, it 
is run down to a feeding-in position and is supplied 
with another stack. 

Further, the apparatus includes a gripping 
means 6 for gripping of at least one product 3 on 
the top of the stack 2 and for lateral movement of 
the product to engagement with a further-feeding 
forward-pulling or transport means 7. This means is 
shown in the form of a pair of mutually adjustable 
cooperating driven rollers, but it may alternatively 
consist of a driven belt, suction cups or the like. 

The gripping means generally exerts a 
(substantially) horizontal force on the uppermost 
product to separate this from the rest of the stack. 
The gripper may be based on pushing against a 
transverse end of the product (as in the illustrated 
embodiment), friction against the upper side of the 
product, suction against the upper side of the prod- 
uct, or a combination of these principles. 

In the illustrated embodiment the gripping 
means 6 consists of an abutment member 8 which 
is arranged to bear against the uppermost product 
in the stack, and a downwards projecting hook 
member 9 which in a suitable manner is adjustably 
fixed to the abutment member 8, so that it projects 
downwards therefrom a suitable distance to engage 
with the product, or the products, which is/are to be 
separated from the stack in each separating opera- 
tion. 

In the illustrated embodiment the gripping 
means 6 is attached to one end of a horizontally 
arranged, pneumatic working cylinder 10 which, at 
its other end, is rotatably fixed to a supporting 
means suggested with dashed lines at 1 1 . Thus, 
the gripping means is free to move vertically within 
a limited region, so that it automatically positions 
itself in the correct functional position in relation to 
the top level of the stack 2, and thus can carry out 
its function when the top level fluctuates within a 
limited region. The working cylinder 3 has a stroke 
length corresponding to the desired lateral move- 
ment of the products which are separated, in order 
to carry these forward to engagement with the 
transport means 7. Further, the supporting means 
11 is horizontally adjustable, for adaptation to the 
length of the products 3 in the stack. 

It will be clear that the gripping means can be 
operated with other means than the illustrated 
working cylinder, for example a suitable motor hav- 
ing a corresponding movement freedom. 

As shown, a so-cailed "jogger" 13 is asso- 
ciated with the gripper 6. with the purpose of 



aligning the products against a fixed end stopping 
means 12 at the front of the stack. It is thereby 
assured that the gripper achieves a correct en- 
gagement with the products as they are to be 

5 separated from the stack. 

By means of the shown construction of the 
gripping means one achieves that the gripper will 
always grip and bring with it only one product, or 
exactly the desired number of products, and carry 

w forward the product, or the products, with a con- 
trolled movement. 

At the front side of the stack 2 there is pro- 
vided a threshold means 14 forming an abutment 
against the products below the product or the pro- 

75 ducts which is. respectively are, to be separated at 
a time. The threshold means is provided with a slot 
opening 15 of a height H which is adapted to the 
product thickness, in order to allow the passing of 
only the product or those products 3 which is, 

20 respectively are, to be separated from the stack 2 
at a time. 

In the illustrated embodiment the slot opening 
15 of the threshold means is defined by a lower 
member or threshold member 16 and an upper 
25 member or top member 17 which, in a manner not 
further shown, is adjustably connected to a U- 
formed frame member 18. Thus, the height of the 
slot opening can be adjusted according to require- 
ment. Said members 16, 17, 18 form a unit which 
30 is vertically movable, for example by means of 
linear guides as suggested at 19. 

In connection with the threshold means 14 
there is provided a position transmitter or position 
sensor 20 which is arranged to sense the top level 
35 of the stack 2 and to deliver a position signal to the 
regulator 5 on a line 21. The position sensor may 
be analog, e.g. comprise a linear potentiometer, or 
digital, e.g. consisting of a number of optical sen- 
sors sensing the position of the threshold. As 
40 shown, the sensor 20 is arranged to bear against 
the top of the stack in that it is physically con- 
nected to the top member 17 of the threshold 
means through a connecting rod 22. Dependent on 
the signal from the position sensor, the regulator 5 
45 delivers control signals to the hoisting means 1 on 
a line 23, so that the hoisting means keeps the top 
level of the stack within a desired region. The 
regulator preferably seeks to maintain a hoist 
speed corresponding to the separation or picking 
so rate. Analog speed control is preferred to on/off- 
control. When the correct level has been achieved, 
the regulator delivers a signal to the working cyl- 
inder 10 of the gripping means on a line 24, so that 
the working cylinder drives the gripping means 6 
55 through a new separating operation. Separation 
takes place, with a frequency determined by the 
regulator, as long as the top level is maintained 
within the operational region, and until the desired 
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number of products has been separated. 

By means of the movable threshold means 14 
and the interconnection with the position sensor 20 
as described above, there is achieved that the 
threshold follows even if the hoisting means op- 
erates within an operational region OR which is 
substantially larger than the height H of the slot 
opening 15. The operational region of the appara- 
tus, i.e. the vertical region wherein the gripper can 
be operated, thus is substantially larger than the 
thickness of the product or those products which is, 
respectively are, to be separated at a time. This 
increased operational region makes it possible to 
utilize a cheap, simple control of the vertical move- 
ment of the hoist. This is of substantial importance 
when it is the question of separation of thin pro- 
ducts with a high speed, for example ca. 1 mm 
thick products with a speed of five products per 
second. It would then be associated with problems 
to operate a hoisting means without too high costs 
sufficiently accurately within one product thickness, 
i.e. with a requirement of i 2 mm for start, after- 
feeding and stop. With the shown, vertically mov- 
able gripper construction, the gripper can work 
within a larger level range, and the gripper and 
threshold cooperation ensures that only one prod- 
uct, or only the desired number of products, is 
separated at a time. 

As shown in Fig. 1 , the apparatus also includes 
a sensing means 25, 26 for sensing of the succes- 
sive products separated from the stack. In the 
illustrated embodiment, the sening means is of the 
optical type and is coupled to the regulator 5 
through a line 27. The regulator is arranged to 
count and record the number of separated pro- 
ducts, and to control the apparatus in dependence 
on the recorded number. 

The threshold means in the apparatus accord- 
ing to the invention can be built in different man- 
ners without departing from the basic principle. For 
example, one may have a fixed, threshold-defining 
end stop in combination with a position sensor 
bearing against a threshold top member at the top 
of the stack. The allowed operational region then 
will be equal to the height of the slot opening. 
Further, one may e.g. use hinges instead of the 
illustrated linear guides 1 9. 

An alternative embodiment of * the threshold 
means is shown in Fig. 3. The slot opening 15 of 
the threshold means here is defined by a lower and 
an upper member 28 respectively 29 which are 
connected to respective hydraulic cylinder/piston 
units 30 resp. 31 of which the cylinders 32 resp. 
33, which are fixedly mounted, are in fluid connec- 
tion with each other through a conduit 34. Thus, the 
height H of the slot opening is here maintained by 
hydrostatic balancing. A spring 35 is placed in the 
lower cylinder 32 to bias the threshold members 



28. 29 in the upwards direction, so as to ensure 
that the upper threshold member 29 is brought to 
abutment against the upper side of the stack after 
each separating operation, 
s As an alternative to the linear potentiometer in 

the position sensor 20 in Fig. 1, a rotary or tor- 
sional cylinder 36 with a torsional potentiometer is 
connected in the conduit 34, for sensing of the top 
level of the stack. A position signal to the regulator 
10 5 is delivered on a line 37. The height of the slot 
opening is adjustable by means of an additional 
cylinder/piston unit 38 which is connected to the 
conduit 34 between the cylinder/piston units 30, 31. 
A signal from the slot adjustment means 38 is 
75 supplied to the regulator 5 through a line 39. 

As an alternative to the arrangement shown in 
Fig. 3, wherein the height of the slot opening is 
maintained by hydrostatic balancing, one could e.g. 
use a wire within a hose as the connection between 
20 the threshold members. 

The apparatus described above includes a 
hoisting means maintaining the top level of the 
stack within a desired region. However, the appara- 
tus may also be designed so that the stack with the 
25 products in question is stationary, whereas the 
gripper and the threshold means are moved down- 
wards concurrently with the product separation, or 
it may be designed as a combination of these two 
principles. Normally, it will be suitable to separate 
30 and count only one product at a time, but the mode 
of operation will be the same when the gripper and 
the threshold device are adjusted so that two or 
more products are separated in each operation. 

35 

Claims 

1. An apparatus for separating one or more 
essentially thin and planar products (3), such as 

40 books, periodicals and newspapers, from a stack 
(2) of such products, comprising a stack-supporting 
means (1) and a means (6) for gripping of at least 
one product (3) at the top of the stack (2) and for 
lateral movement of the product to engagement 

45 with a further-feeding transport means (7), CHAR- 
ACTERIZED IN that the gripping means (6) is 
vertically movable to automatically position itself in 
the correct functional position in relation to the top 
level of the stack (2), and that a threshold means 

so (14) is provided which forms an abutment against 
the products (3) below said at least one product 
which is to be separated at a time, and which is 
provided with a slot opening (15) having a height 
(H) which is adapted to the product thickness in 

55 question, to allow the passing of only said at least 
one product (3) at a time, said threshold means 
(14) being vertically movable and being connected 
to a means (1 . 5, 20) providing for correct relative 
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positioning of the threshold in relation to the top 
level of the stack (2). 

2. An apparatus according to claim 1, CHAR- 
ACTERIZED IN that the gripping means (6) con- 
sists of an abutment member (8) which is arranged 
to bear against the uppermost product (3) of the 
stack (2). and a downwards projecting hook mem- 
ber (9) which is adjustably fixed to the abutment 
member (8). to project downwards therefrom and 
engage with an adjacent edge of said at least one 
product (3) which is to be gripped at a time. 

3. An apparatus according to claim 2, CHAR- 
ACTERIZED IN that the gripping means (6) is 
attached to one end of an essentially horizontally 
arranged working cylinder (10) which, at its other 
end. is pivotally attached to a supporting means 
(11). and which has a stroke length corresponding 
to the desired lateral movement of the products (3) 

v to be separated. 

4. An apparatus according to any of the claims 
1-3. CHARACTERIZED IN that the means for rela- 
tive adjustment of the threshold and the top level of 
the stack (2) comprises a stack-supporting hoisting 
means (1) which is arranged to be controlled by a 
regulator (5), and a position sensor (20) which is 
connected to the regulator (5) and which senses 
the top level of the stack (2) and gives a signal to 
the regulator (5), so that the regulator controls the 
movement of the hoist for raising the stack to the 
correct top level in relation to the threshold. 

5. An apparatus according to claim 4, CHAR- 
ACTERIZED IN that the regulator (5) is arranged to 
deliver a driving signal to the gripping means (6), 
to trip the lateral movement thereof after achieve- 
ment of the correct positioning of the threshold in 
relation to the top level of the stack (2). 

6. An apparatus according to" claim 4 or 5, 
CHARACTERIZED IN that the position sensor (20) 
is arranged to bear against the top of the stack (2) 
and is physically connected to the threshold means 
(16.17,18). 

7. An apparatus according to claim 6, CHAR- 
ACTERIZED IN that the s height of the slot opening 
(15) of the threshold is adjustable. 

8. An apparatus according to claim 4 or 5, 
CHARACTERIZED IN that the slot opening (15) of 
the threshold means is defined by members (28, 
29) coupled to respective hydraulic cylinder/piston 
units (30, 31) of which the cylinders (32, 33) are in 
fluid connection (34) with each other, for main- 
tenance of the height (H) of the slot opening (15) 
by means of hydrostatic balancing. 

9. An apparatus according to claim 8, CHAR- 
ACTERIZED IN that the height (H) of the slot 
opening (15) is adjustable by means of a 
cylinder/piston unit (38) which is connected in the 
connecting conduit (34) between said communicat- 
ing cylinder/piston units (30, 31). 



10. An apparatus according to any of the 
claims 4-9. CHARACTERIZED IN that a sensor 
means (25, 26) is connected to the regulator (5) for 
sensing and counting of the successive products 
(3) which are separated from the stack (2). 
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